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Protocol for the Examination of Specimens from

Th e CA P Ca n Ce r :::;gu:ztu:rl‘:h Primary Carcinomas of the Colon

Well differentiated neuroendocrine tumors (carcinoid tumors)
PrOtOCOIS are not included.
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The CAP publishes cancer protocols as
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Surgical Pathology Cancer Case Summary (Checklist)

Protocol revision date: January 2005
Applies to invasive carcinomas only
Based on AJCC/UICC TNM, 6™ edition

COLON AND RECTUM: Excisional Biopsy (Polypectomy)

Patient name:
Surgical pathology number:

Note: Check 1 response unless otherwise indicated.

MACROSCOPIC

Tumor Site
___Cecum

© 2007
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SNOMED CT® ENCODING
of'the CANCER CHECKLISTS

SNOMED = Systematized Nomenclature of Medicine Clinical
Terms

SPECIMENTYPE [R-00254, 371439000] Specimen type (observable entity)

___Polypectomy [G-8423, 397053005] Specimen from small intestine obtained by polypectomy (specimen)
____Segmental resection [G-8424, 397055003] Specimen from small intestine obtained by segmental resection (specimen)
___Whipple resection [G-8425, 397056002] Specimen from small intestine obtained by Whipple resection (specimen)
___Other (specify) not coded

___Not specified [G-8360, 122638001] Tissue specimen from small intestine (specimen)

The CAP cancer checklists standardize the format for cancer pathology reporting. Encoding

the checklists with SNOMED CT standardizes the meaning of the items on the checklists. This
should result in more complete, accurate and retrievable cancer data.
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Proximal
iZannot be assessed
Uninvolved
Involved
absent appendectomy

present appendectomy

Proximal
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The CAP Cancer Protocols —
Standard of Care in Cancer Centers

The American College of Surgeons - Commission on Cancer (ACS-CoC) has
recognized the value of the CAP cancer checklists in caring for cancer patients.

Beginning January 1, 2004, the ACS-CoC mandated new standards through its Cancer
Center approvals program.

One new standard requires that pathologists at ACS-CoC-approved cancer programs
include all scientifically validated or reqularly used data elements of the checklists in
their reports for each site and specimen.

This requirement for a “standard” in cancer pathology synoptic reporting opens the
door to creating interoperable and standardized clinical documents for pathology and
oncology.

These interoperable documents can then be used by any computer system for use in
patient management (e.g. exchange of electronic patient records), or aggregated and
queried for research studies (e.g. caBIG, cancer registries), in addition to their use for
quality assessment of cancer centers (e.g. ACoS).



Protocol Collaboration

Histologic Type (Note B) Creators, Adaptors, Adopters, Users...:

: »CAP - Cancer Committee

_Ader.locar G _ »CAP - SNOMED Terminology Services

___Mucinous adengcarcinoma >WHO (Blue Book Terminology, ICD-O3+, ICD-11)
Signet-ring cell caxginoma >SNOMED CT (IHTSDO)

Small cell carcinoma »ACOS (AJCC, CS)
c ' N >ASCO

—— U =IO »>CDC (NPCR, NAACCR)
Adenosquamous carcinoma >NCI (SEER, caBIG)
Medullary carcinoma

Workd Hoatth Oeganizaton Classhicaion of Tumours

» Pathologists and Oncologists
____Undifferentiated carcinoma TS

___Other (specify):

___Carcinoma, type cannot be determined

Histologic Grade (Note C)
___Not applicable
____Cannot be determined
____Low-grade (well differentiated to moderately differentiat
___High-grade (poorly differentiated to undifferentiated)

By




Computerizing the
CAP.@Gancer Protocols

The new computerized version of the Protocols, named the
SNOMED CT - Encoded CAP Cancer Checklists (SECCC), was
first released in Jan 2007 by CAP-STS

The SECCC format is designed to address a number of
problems with the paper format and to be flexible enough to
accommodate rapid future change with the minimum
amount of developer involvement

This new format will be particularly important in allowing
users to switch to new SECCC versions that incorporate new
WHO, AJCC, CS and NAACCR data elements



SECCC - Long-Term Goals

GUI: Allow multiple centers to present SECCCs to end-users
(pathologists) in a consistent and interoperable manner
enablingthe collection of meaningful and comparable data

Public Template Model: The metadata that defines the
content and presentation of the SECCC templates will be
publically available on the Internet.

Data Transmission: Enable multiple centers to transmit,
receive, and interpret data, enabling collaborative QA,
surveillance, and research efforts

Standard Formats: Standardizing on SECCCs for data
collection will enable groups like NAACCR to efficiently
collect and analyze vast amounts of SNOMED-encoded data
without the need for manual data extraction and conversion

caBIG Integration: Enable distributed (federated) SECCC
data repositories to be queried via caBIG

EMR Standardization via SNOMED: Expansion to other
SNOMED-based standard EMR forms, enabling
interoperable Question/Answer Sets (QAS)



Each group sees
a different
" Tower of Babel!
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Interoperability Levels

Syntactic: Technical format that allows exchange, accumulation and
aggregation of data and information (e.g. HL-7, XML, CDA, SOAP...)

The difficult part!

Semantic: | he meaning of the data elements (question and answer
items) may be related to:

Relationships between QAS (template) versions

Concept definition (SNOMED CT, LOINC, etc)

Concept relationships (SNOMED CT concept model)

Concept context (encoded by template metadata):

Relation of Q/A items between different template versions and between
different template types (e.g. Histologic Type)

Relation of Q/A items to base item (inheritance)

Injection of other templates and sub-templates after specific responses
“Skip areas” —item dependencies

Algorithms that modify data

Parent-child concept hierarchy with QAS

GUI presentation standards for QAS




Extra Interoperability Issues:
SECCG/caBlG-specific

Syntactic—

= UML Modeling

= caDSR style

= Template/Form mechanisms — Public repository for extra metadata
= Global Model Exchange (GME) for data models

= Grid enabling

= Where do we store all this extra metadata?

Semantic: The meaning of the data elements (question and answer items) may be related to:
= Relationships between QAS (template) versions
= Concept definition (conflict b/t EVS versus caDSR —-DEC, VD, CDE)
= Conflicts b/t multiple terminologies
= Concept relationships (EVS versus caDSR -DEC, VD, CDE)
= Concept context (encoded by template metadata):
= Relation of Q/A items between different template versions and between different template types (e.g. Histologic
Type)
= Relation of Q/A items to base item (inheritance)
= Injection of other templates and sub-templates after specific responses
= “Skip areas” — item dependencies
= Algorithms that modify data
= Parent-child concept hierarchy with QAS
= GUI presentation standards for QAS

© 2007
College of American Pathologists
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QAS Project Design Goals:

» Create standard for representing the template

= Similar to Open-EHR/Archetypes, CDA/RIM, but combining their best

features with standard terminologies and enhanced functionality into a
single simplified model.

= Create user-friendly TOOLS for editing and
viewing the QAS templates

= Create standard and TOOLS for JIT or static
conversion of the template into a data-entry
form (DEF)

VN



QAS Information Model Highlights

- Model a generic QAS Report Template, NOT a
piece of tissue or patient findings, or a disease.

QAS templates are modeled after logically-
designed Q/A paper forms, but modified to support
common computer paradigms (e.g. combo boxes)

- QAS Templates consist of primitive Questions,
Answers, Headers, Notes, plus metadata. More
primitive types are possible (e.g. tables, images)

- All answer choices must be associated with a
parent question, in a Q/A hierarchy

- Each question and each answer choice may have
child Q/A sets



QAS Data Model Goals:

= Create SIMPLE database and XML standard for
representatlon of QAS templates (intentionally hierarchical, rather

than object-oriented or normalized)

= Create SIMPLE database and XML standard for QAS
data storage

= Create SIMPLE XML standard for data transmission
and interchange

= Support customized transformation into data
structures/warehouses that enhance end-user
querying

= Support national aggregation and querying of data
through BioSense, caGRID, ...



Interoperable Templates:
Template Data Model

PatientChecklistitems PatientChecklistHeaders ChecklistTemplateVersi ChecklistTemplateltems ChecklistTemplatelt.. . ListOfitemCommentTypes

e ; o= ec emplateVersi... i . _ _ ,

¥ PatizntChecklistitem ‘? patientChecklistHeaderCkey & ? ChecklistTemplateVe & % ChecklistTemplateltemCh: & ¥ ChecklistTempls) & # emCommentTypeCKey
PatientChecklistitem PatientChecklistHeaderkey [ CheckListTemplate\Ve ChecklistTemplateltemkey| | ChecklistTempla ItemCommentTypeKey
Mamespace Mamespace M Mamespace Mamespace Mamespace
PatientChecklistHeat [ oo aMmeEspate ChecklistTempla
atienti_hecklistrieag ChecklistTemplateVersionCKey ChecklistCkey ChecklistTemplateVersior P CommentType
QuestionCKey SurgPathCKey ParentChecklistTemp Localkey CommentText
AnswerCKey SurgPathiD OfficialName LocalFieldMame Authar

AnswerText P VisibleText VisibleRTFText ItemCommentva

GenericHeaderText EditorCamment
ListOfExternalVersions L ChecklistVersion_ExternalV... TitleMotes VisibleText
¥ ExternalVersionCKey « ¥ ChecklistVer_Externalie « Description OriginalText
ExternalVersionkey = ChecklistVer_Externalve =) EditorComment DescriptionText
Namespace Mamespace SMOMED_Version TextAfterConcept
Ornanizationbiams e Y AJCC_UICC Version ™ MetaData
FSM

————————— CanceptlD
Categories_Check... GID

7 Category_Checkli
Category_Checkli
Mamespace
CategoryCKey
ChecklistCKey

ListOfltemTypes
W ItemTypeKey FY
TypeMame [
SortOrder

b |

ChecklistTemplateltems_1
7 ChecklistTemplateltemCkey
ChecklistTemplateltemKey
Mamespace

GenericConceptlD
- LegacyCode
Checklists MinRepetitions
7 ChecklistCKe & MaxRepetitions
ChecklistKey [ | temTypekey
Mamespace SortOrder
ChecklistID ParentltemCKey
ParentCheckl SourceCKey
Checklists 1 ChecklistMan| Pre_\tCheckli.stTempIateIter
? ChecklistCke = VisibleText OrigChecklistTemplatelte
Description TemplatelnjectionCKey
ChecklistSou ListOfSources AnswerDataTypeKey
ListOfChecklistCat... CategoryCKe| % sourceCkey AnswerMaxChars
¥ CategaryCkey TitleMotes Sourcekey AnswerhMaxDecimals
CategoniKey FullySpecifie Mamespace AnswerhMaxValue
Namespace ConceptlD Source AnswerhinValue
Category GID Comments Answerlnits

SortCrder LeaacyCode T KeepWithNext
AuthorityRequired

Required
DefaultDisabled
Locked
DefaultValue
AuthorityValue
SkipConcept

© 2007 ControlTypekey
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ChecklistTemplateVe...
¥ ChecklistTemplati &
CheckListTemplat™—

Mamespace
Tharklicti l-as

ListOfDataTypes
¥ DataTypeKey
DataType
Description

ListOfControlTypes
% ControlMypeKey &

CantrolType —
[N Y T T -1

ListOfitemDependenc...
w7 ItemDependencykey
DependencyDescriptii




Some Advantages of the
Hierarchical Model

Self-describing during hierarchy creation

Uses the idea of inherited “base templates,” similar to OO base class,
as an implementation of the caBIG proposed "Backbone Model”

Templates or sub-templates can be injected into a QAS depending on
user interaction: “object” model is fluid during QAS data entry

Preserves all semantic context and much DEF functionality
Allows alternate graphs through the QAS, while preserving context

Hierarchical templates are very easy to produce, and they all share an
identical UML pattern

Template Editor tool is already available
Supports rich metadata model that can be used for JIT DEF generation



@ Template tems - SNOMED CT - Encoded CAP Cancer Check
n Home Create External Data Database Tools Add-Ins

N L R Ty R 2 o
Cheddist: Breast: Excision Less Than Total Mastectomy (Indudes Wire-Guided Loc ’ ReMumber (Left Panel) ] ’ Toagle Right Panel Grid ] [ Show All (Left Panel) ] Sync Right Panel

o] “Data elements with asterisks, or othenwise marked as optional, 3 » *Data elements with asterisks, or *Data elements with asterisks
o] Nate: Check 1 respanze unless otherwise indicated iy otherwise marked as optional, are not are not required for

i ) - \required for accreditation purposes for the ' |accreditation purposes for
*— MACROSCOPIC {Macroscopic specimen observal Commission on Cancer, These elements the Commission on Cancer,

-« SPECIMEN TYPE {Specimen type [observable % |may be dinically important, but are not yet These elements may be
Excision  {5pecimen from breast obtained by complet validated or regularly used in patient ** |diinically impaortant,
Mastactormy IMastectomy sampls [specimen]} nja_nagement_. I.-!.Itern.?ﬁl\,'gl\)f. 'LJ!?E NECESSary but are not yet validated or
Other harvesting procedure (specify] — {}

Mot specified {Tizsue specimen from breast (specime

¥ LYMPH NODE SAMPLING {Type of lpmph noc
() Mo lymph node zampling Mo lymph nade submitted [

(®) Sentinel lymph node(s] only  {Lymph node from sentin Main | Main 2 || Contrals | Label || Combo | CS/NAACCR | Comments

(#) Sentinel lymph node with axillare dissection {Lyrmph r

(8) Auillary digsection {Lymph node from awilary dizsectic
SPECIMEN SIZE [for excisions less than total masl

Template: Breast: Excision Less Than Total Mastectomy (Ind » |[temKey: 48112
Template Key: 1.1000043 Item Ckey: 43112, 1000043 Seq: 100

8| Mote: The size of the tumor, as measured by gross examil PriEi IR w | [Authority Required []
[# Specimen size cannct be determined [see Comment] Ttem Type: Mate Required O
- j Greatest dimension [cm) {Specimen size | Item Control Type: Skip Concept ol
—# Specimen Dimension [cm) {Specimen si Answer Data Type: Default Disabled [
ﬁ Specimen Dimension [cm] {Specimen si - Locked 1
F+ LATERALITY {Specimen laterality [ohbzervable BT Bl Selection Disables [
Right  {Right breast structure (body structure]} Item Source: CAP Cancer Committee Children
Left  {Left breast stucture (body structurel} OrigChecklistTemplateTtemCKey:  |[43112. 1000043
Mot specified  {Specimen laterality not specified (findi PrevChecklistTemplateltemCKey:
EH TUMOR SITE [check all that apply) {Tumor si ¥
¥

L]
&
o
=
o
2
-]
2
=
=
e

TemplateInjectionCKey:

Authority Value: Answer Units:

- |5 . | Conoept Typs - VisText . = Default Value: Text After tem:
100 Mote *Data elemenis with astesis]

Answer Max Chars: Answer Max Value: Min Reps:
200 Naote Mot Check 1 response unle - -
00 H Section Hesder MACROSCOPIC Macroscopic sp Answer Max Decdmals: Answer Min Value: Max Reps:
400 1 Question - Sing SPECIMEN TYPE Specimen type
i, = = CID: GID:
SO0 A Answe Excision Specimen from
A Arswer Mastectomy Mastectomy 52 Generic CID: Legacy Code:
e e R ESM prceiR= Local Database Field Name Local Key:
BDD| A Arswer Not specified Tissue specime MetaData:
300 /@ Question - Sing LYMPH NODE SAMPLING  Type of hymph !
A Answer Mo hymph node sa"':: "'g No hymph "cn':e EditorComment:
A Answer Sentinel hymph node{s) onhy | Lymph node fro
A Answer Sentinel hymph node with 2| Lymph node fre
00 A Answer Axillary dissection Lymph noda fry
1400 (GO Question - SPECIMEN SIZE (for excisk Specimen sze| ¥
Record: 1of196 | » M | search F 4 Record: M 1ofl196 | » M}

Form View Num Lock
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DDE *Data elements with asterizks, or otherwise marked a= optional, are not required for accreditation f
DI:E Mote: Check 1 rezponze unlezz otherwize indicated i
- D *. MACROSCOPIC {Macroscopic specimen cbhservable (observable entity)}
- D + SPECIMEN TYPE {Specimen type (observable entity)}
DE} Excizion iSpecimen from breast obtained by complete excizion of lesion, less than tota
DE} Maztectonmy {Maztectomy =ample (2pecimen )}
DG,}.‘; Other harvesting procedure (zpecify) H
DE} Mot specified {Tizzue specimen from breast (specimen )}
|:| w» LYMPH NODE SAMPLING {Type of lymph node submitted [observable entity)}
DE} Mo vmph node sampling {Mo lymph node submitted (finding }}
DE} Sentinel lwmph node(s) onhy iLymph node from =entinel vmph node dizzection (2pecimi
DE} sentinel wmph node with axillary dizsection iLymph node from =entinel rmph node diss
DE} Axillary dizzection iLymph node from axilary diz=ection (specimen )}
|:|-- -+ SPECIMEN 5IZE (for excisions less than total mastectomy) {Specimen size [obse
DDE Mote: The =ize of the tumor, as meazured by gross examination, muzt be verified by micros
DE Specimen =ize cannot be determined (zee Comment) {Specimen zize cannot be determ
= D:jr' Greatest dimension (cm) {Specimen size, largest dimension (observable er
D = apecimen Dimension (cm) {Specimen size, additional dimension (obsen
|:| 2 apecimen Dimension (cm) {Specimen size, additional dimension (obser
D +» LATERALITY {Specimen laterality (observable entity)}
DE} Right {Right breazst =tructure (body structure}
DE} Left iLeft breast =tructure (body =tructure)}
DE} Mot zpecified {Specimen laterality not 2pecified (finding i}
|:|-- -~ TUMOR SITE (check all that apply) {Tumor site (observable entity)}
DE Upper outer quadrant {Structure of upper outer guadrant of breast (body =tructure}}
DE Lower outer quadrant {Structure of lower outer quadrant of breast (body structure)}
DE Upper inner quadrant i{Structure of upper inner quadrant of brea=st (body =tructure )}
DE Lower inner quadrant {Structure of lower inner guadrant of breast (body structure)}

| e W ey BT 1 1 =1 1 " 1 1 1 1 1 e X 1 1 L




Convert template specification to computer-

readable XML document for each checklist

<?xml version="1.0" encoding="utf-8" v =
- =ZAMPLE =

<l-- Checklist document root sample -->
- = CHECKLIST_TEMFLATE TEMPLATE_ID="1" YERSIOMN_ID="1" TEMPLATE_COMNCZEPT_ID="406030002"=

b= APPLICABILITY =
f f “/CATEGORY =
Checklist Template Generation Process - Checklists </GROUP=
t: Protocol applies to all invasive carcinomas of the
E=
st</SHORT_TITLE=
e are notes.«/TITLE_MNOTES >

P_NVERSIOM=

I=January 2005« /SNOMED_YERSION =
ION=123</A1CC_UICC_VERSIOM=

23/ FIGO_VERZION =

ETAGING WERSIOMN=123</COLLABORATIVE _STAGIMNG _WERSIOMN >
INZ=

| Create Checklist | Publish Checklist
Template XML | Template XML

Templata into Ca
Checklist DB

\TE=1/171900</WEE_POSTING_DATE=
<REVISION DATE=1/41/1899</REVISION _DATE=
<EFFECTIVE_DATE=1/1/1900</EFFECTIVE_DATE =
<RETIREMENT_DATE=1/41F1980</RETIREMENT _DATE>
<APPROVAL_STATUS =Approved=/APPROVAL_STATUS >

<CAP_ALTERMATIVE _FORMAT URL=http:f fwww.cap.orgfdownloadMe.pdf=/CAP_ALTERMATIVE |
< 5NOMED_ALTERMATIVE_FORMAT_URL=http:f fwww.cap.orgfdownloadMe.pdf</SNOMED_ALTER

</PUBLISHER. =
</TEMPLATE =




Programming of JIT Screen Generator

Checklist Response Process (AKA Reference Implementation)

Patient/Checklist/ Verify User
Theme Selection Credentials
ISV Must
Implemant
Independently

My

1L

Post Save Work

Yas

Validate Checklist L,

Response

Mo

(=)

Y
Export Saved
Chacklist
~—» Responseto
Alternative Display
Format (2.9, TBD)
Creale New
- Chacklist
Response UsaEd
. ser Edils
F”p‘;‘f crt“::k"“ Checkl | sawe
W Response
[
— Submit
Included in
Refarenca
Implementation
- Delate

Yes

Display Validation
Emors

< Cofrect Erors?

Reference Implementation will provide checklist

response validation based on

the checklist

template structure. Additional validation will be

provided by 1SV,
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Computerized
Checklists In a
Web Browser

Surgical Pathology Cancer Case Summary (Checklist)

College of American Pathologists Cancer Checklist; Breast: Excision Less Than Total Mastectomy (Includes
Wire-Guided Localization Excisions); Total Mastectomy, Modified Radical Mastectomy, Radical Mastectomy

Protocol revision date: January 2008

Applies to invasive carcinomas only

Based on CAP, 1/31/2007

Based on SNOMED, 1/31/2007 12:00:00 AM

Breast Excision Less Than Total Mastectomy

Total Mastectomy

Meodified Radical Mastectomy

Radical Mastectomy

Excision of breast tissue

MACROSCOPIC

SPECIMEN TYPE | Cther harvesting procedure | % | |

*Required.

LYMPH NODE SAMPLING | v |

SPECIMEN SIZE (for excisions less than total mastectomy)

D Specimen =ize cannot be determined (2ee Comment)

Note: The zize of the fumor, 52 measured by groes examination, must be verfied by microzcopic examination. i there iz &
dizcrepancy befween gross snd microscopic fumor measurement, the microzcopic measurement of the invasive component fakes
precedence snd should be uzed for fumor siaging.

Greatest dimension | |

Specimen Y Dimension | |

Specimen £ Dimension | |

LaTeRaLITY

TUMOR SITE (check all that apply)

|:| Upper outer quadrant

|:| Lowrer outer guadrant
DUpper inner quadrant

D Lower inner quadrant
DCentraI

|:| Not =pecified




CAP Cancer Protocols —
Workflow

Collaborative creation of new and modified Protocols
Use and creation of new terminology as needed (WHO, IHTSDO / SNOMED)

Paper protocols placed on CAP web site
Conversion of Protocol to computerized template

Creation and assignment of SNOMED CT concepts (and CS, NAACCR, LOINC and others as
well)

SNOMED CT codes are natively linked to ICD-03 codes, and this linkage needs to be updated with each change in
WHO terminology.

Conversion of computerized Protocol to XML distribution format

Distribution of new Protocol to adopters (e.g.Vendors, caBIG, Cancer Centers, etc)
Adopters process new protocols for use in local systems

New Protocols used by pathologists, oncologists, researchers, registrars, etc.

Patient data from completed Protocols is used to guide patient care, research, quality
reviews...



CAPCa Committeé, WHO, T h e B i g P i Ctu re

AJCC, CS, CAP-STS etc

Data in Local |
Database (E MR} i

Completed Data

Y

Template Patient Data
as “Walidated XML
(tran=zport format)

Template L File Server

Clinician
Web PageyWorkstation

Oncologist
Ca Researcher XML KL XML XML

Cancer Registrar
Etc.

Many uses for the data!

y \

Z caBIG cDC
[} |

Template Web Screen Server




Needs for Interoperable
QAS Templates

= EMR systems
= Patient personal health records
= Health maintenance records
* Public health reporting
“ Nursing, RT, OT, PT ...
= Immunization databases
= Infectious disease surveillance
= E-prescribing
= Asthma care, diabetes care, clinical trials, etc, etc
= Disaster management



Usefulness of SECCC Templates
and Patient Data

Patient pathology data derived from SECCC
templates are useful for almost every part of caBIG

The standardized, metadata-rich data elements
from the SECCC templates will be a valuable and

heavily-used addition to the caDSR and the NCI
Thesaurus.

The SECCC templating model can serve as a
prototype for other caBIG projects that need
customizable Question/Answer Sets (QAS), and fast
QAS template generation.



Complex QAS Algorithm Support:
Divergent & Convergent Pathways

suigelines Index

Practice Guidelines . Bregst Cancer TOC
in Oncology — v.2.2007 | Invasive Breast Cancer Staging, MS. References

ER-positive
and/or
PR-positive

Histologyh:
s Tubular
+ Colloid

ER-negative
and
PR-negative

SYSTEMIC ADJUVANT TREATMENT - FAVORAEBLE HISTOLOGIES

pT1, pT2, or pT3; <1cm No adjuvant therapy"

a:'—d pho nr_pN1m| 12.9 em Consider adjuvant hormonal therapyP
i< 2mm amllary_,f ’ + adjuvant chemotherapy 29"
node metastasis) Adjuvant hormonal therapy P +

=
el adjuvant chemotherapy®9."

MNode positive (one or more i

pos ¢ Adjuvant hormonal therapy P +
metastasis = 2 mm to one or more i T
| adjuvant chemotherapy @4

ipsilateral axillary lymph nodes)

pT1, pT2, or pT3: =1 cm Neo adjuvant therapy

and pNO or pN1mi
(= 2 mm axillary
node metastasis)

1-2.9 cm Consider adjuvant chemotherapy’

=3cm

Adjuvant chemotherapy "
MNode positive (one or more ] Py

metastases > 2 mm to one or more

ipsilateral axilla mph nodes
P ry lymp ) See Adjuvant Hormonal Therapy (BINV-G] and

Adjuvant Chemotherapy (BINV-H)




Basic End-User Goals of the
PropoesedicaBIG-SECCC Project

Get de-IDd patient data derived from the CAP Cancer Protocols on the
Grid
Directly annotate other caBIG project data sets with SECCC data

Allow grid-enabled data to flow seamlessly to research groups such as
NAACCR/NPCR and SEER

?Create DEF JIT generator than runs off of the DSR (UML Model)?

Allow robust querying of grid data, joined with other caBIG data sets (e.g.
tissue banks, clinical trials, microarrays...)

+ Link via honest broker identifier?

Create end-user software tools to enhance grid enabling of remote sites
and easy grid querying of SECCC-derived data elements



Why the SECCC project is different

Requires frequent changes (new templates, new
versions, customization) to the template QAS (thisis NOT

necessarily the same as the information or UML model)

Requires a robust template versioning system
that allows querying through multiple and
selectable versions

Every template follows the same fixed, but
highly flexible information model, via modified
Model-View-Controller design patterns



Why the SECCC project is different

Templates encode the metadata required to generate a
complete functional data-entry form (DEF). Standard
presentation is critical to contextual semantics and
interoperability.

May require that hundreds of new CDEs be added to the DSR,
and ideally also the NCI Thesaurus. (Who will curate this???)

Significant amounts of metadata (e.g. for presentation) need
not be referenced directly in the UML model or “form builder”
model; Instead it may be encoded in external XML files or XML
blobs within a form model.

The scope of the project precludes manual creation of UML
models and forms for each template.

Requires coordination with ISVs and home-grown systems.

Requires advanced and simple tools to aid widespread
iIntegration.



Stakeholders

College of American Pathologists, caBIG

Cancer Surveillance:
CDC, NPCR, NAACCR, NCI/SEER, Cancer Care Ontario, many others

WHO - Blue Books/Tumor classifications, ICD-O3+, ICD-11

American College of Surgeons
AJCC
Collaborative Staging

Pathology Informatics Vendors

Pathologists

Oncologists

Cancer Researchers

Path Informatics Systems and EMR Vendors
Standards Development Organizations
PATIENTS!
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CAP
Cancer
Protocols:

Terms of

[ Home | Advocacy | Reference Resources and Publications | Edueation Programs | ~Accredita

CAP Home = CAP Reference R ces and Publications = Cancer Prot

User ID:

Password:

[] Remember me on this

Cancer Protocols and Checklists

Updated September 17, 2007

computer

m The College of American Pathologists (CaP) publishes and owns the
copyright in the CAP Cancer Protocols (the Protocols). The CAP hereby
authorizes use of exact copies of the Protocols by physicians and

Hint other health care practitioners in reporting on surgical specimens for
individual patients, in teaching, and in carrying out medical research

Forgot your user ID or for non-profit purposes.

password?

The CAP also authorizes physicians and other health care practitioners
to make modified versions of the Protocols solely for their individual
use in reporting on surgical specimens for individual patients,
teaching, and carrying out medical research for non-profit purposes.

Meed help logging in?

Create an Account

The CAP further authorizes the following uses by physicians and other
health care practitioners, in reporting on surgical specimens for
individual patients, in teaching, and in carrying out medical research
for non-profit purposes:

(1) Dictation from the original or modified protocols for the purposes
of creating a text-based patient record on paper, or in a word
processing document.

(21 Copying from the original or modified protocols into a text-based
patient record on paper, or in a word processing document.

(3) The use of 2 computerized system for items (1) and (2], provided
that the Protocol data is stored intact as a single text-based
document, and is not stored as multiple discrete data fields.

Other than uses (1), (2], and (3) above, the CAP does not authorize
any use of the Protocols in electronic medical records systems,
pathology informatics systems, cancer registry computer systems,
computerized databases, mappings between coding works, or any
computerized system without a written license from CAP. Applications
for such a license should be addressed to the SNOMED Terminology
Solutions division of the CAP.

Any public dissemination of the original or modified Protocols is
prohibited without a written license from the CAP.




caBlG Use of the
@AP Cancer Protocols

The College of American Pathologists (CAP) owns the copyright on
the CAP Cancer Protocols. The Protocols are researched and
written by the CAP Cancer Committee.

Licensing of the Protocols is done through CAP - SNOMED
Terminology Solutions (CAP-STS).

Licensing of SNOMED CT, which is used in the encoded version of
the Protocols, is available through an IHTSDO Affiliate

License. This is free in the US (from the NLM) and in other IHTSDO
member countries.

Organizations, developers, and end-users wishing to implement
the Protocols in a computerized system must receive written
authorization from CAP-STS.



caBIG Usage of the
CAPCancer Protocols

caBIG and its participants who work with the Protocols must work with CAP-STS to
ensure:

The content of the caBIG-implemented Protocols accurately represents the intent
of the expert authors (The CAP Cancer Committee) and CAP’s Pathology
Electronic Reporting Taskforce (PERT)

A single standard for robust interoperability

Implementation of the Protocols in a standard manner appropriate for use by:
ACoS cancer center certification
Cancer registry organizations (NAACCR, CDC/NPCR, NCI/SEER, CCQO, etc.)
The new AJCC 7t edition TNM staging system
Collaborative Staging (CS), as used by NCI/SEER

Automated staging algorithms as implemented by the CDC, in concert with CS
Protection of

CAP’s copyright for the Protocols
CAP’s exclusive right to charge fees for Protocol licensing and consulting



caBlG Use of the
CAP Cancer Protocols

Subject to the above conditions, CAP-STS will license
Protocol use to all caBIG participants, at no charge, for
official caBlG-supported development and testing
purposes only.
Each user wishing to use the Protocols for caBIG development or
testing must obtain a free institutional or personal license for
this purpose from CAP-STS. Email SECCC@cap.org
Use of the Protocols for actual computerized data
storage, patient management, or research purposes will
require an additional license from CAP-STS. CAP-STS
will work with licensees to provide reasonable licensing
terms.




Breakout Group 1:
Vocab/Architecture Gurus

Modeling the Protocol templates in
UML/caDSR/Form Tool/EVS/SNOMED CT

Can the SECCC template metadata be represented in the current
system? What modifications need to be made?

How will the UML represent the hierarchical and inheritable/injectable

template structure of the protocols?

+ Can the UML modeling step be bypassed, with direct creation of caDSR/EVS
objects?

* Can/Should the UML model be created via a direct XMl transform from the
hierarchical template model?

* Are there methods of programmatically creating DECs, Value Sets, CDEs from the
template metadata? Is it necessary to got through UML for this first?

* Are there available methods to directly import the terminology (SNOMED CT),
and create EVS entries?

* Can SNOMED be used as a native vocabulary, like NCI-T?

What new standard terms do we need in the DSR to support the SECCC,
e.g. Representation terms, categories, classifications, template
versions, etc.

VN



Breakout Group 2:
Clinical Use-Case Gurus

Developing a Framework for Clinical Datasets Beyond the Pathology
Synoptic Reports (CAP Protocols)

Many essential clinical oncology fields are not represented as minimal data sets or synoptic reports. We need
specific and standardized synoptic questions with defined standard answer choices for each clinical area
Surgical oncology, Med/Peds/Gyn Oncology, Tumor Registry (NAACCR), Collaborative Staging, Molecular diagnostics,
Chemo protocols, related treatments, stem cell transplant (NMDP/ABMTR) forms, radiology, RadOnc, etc. Task: Add
more groups and specific question sets as time permits. Prioritize the list.

Who will form the groups to produce these sets? Who will review them? Who will implement them in caBIG? Inter-
Organizational structure?

Can these Q/A sets adopt the CAP Cancer Protocol template format, or is there a need for other formats? Are there
other use cases that would require modifications to the SECCC template model?

What types of complex data are required for synoptic clinical annotation: do we really need x-rays, microarray data
sets, path images, or is a summary adequate for clinical annotation (at this stage)? Is there a standard for radiology
synoptic reporting? What standards are available for outcomes reporting and therapy selection in Oncology? Severity
of Disease reporting? Adverse Reaction Scoring Systems? Cardiac Performance Status? Renal Status? Exercise
Tolerance? Others?

Some other caBIG groups may be producing clinical annotations that could be “harvested” as synoptic Q/A pairs (e.g.
microarray, radiology). Where do these exist, and how can these be converted to a standard Q/A structure appropriate
for general clinical annotation and general synoptic reporting? Is there any caBIG organizational structure to bring this
data into CAE etc? Can we implement a standard format for all forms of clinical annotation, similar to the SECCC?

In creating UML/DEC models for the Protocols and similar “checklists,” should we use a flat model (No complex
objects, just properties of a generic CAP_Protocol object class), or alternatively, should we create object classes (e.qg.
CAPTumor, CAPTumorCells, CAPTumorMargins, TNM_Status, CS_Extent, etc.). In other words, it it sufficient to leave
the object structure to the terminology model (NCIt or SNOMED CT) for representation?

What header information (UML/CDEs) is needed to identify the subject of each Protocol’s data set?



Breakout Group 3:
Question/Answer Sets (QAS ) in Practice:
Building the Tools

Critical need for user-friendly, fast tools: How can we organize to do this?

CDC/PHIN Coordination? Priorities for these:? Other tools needed?
+ Distributed template editing

*  Beyond the Forms tool — need to support more robust metadata-rich forms

© Toolsfor creating, editing templates

© Isthere a pressing need to modify existing SECCC template structure at this point?

*  Must support hierarchical base templates, template inheritance, template injection, sub-template injection,
algorithms, calculations

+  Devlanguage (.NET vs Java vs Access) to maximize contributors to project
*  Howto connect .NET apps to existing Java APIs? caCore should support .NET or .NET must use a Java Bridge?
* JIT Screen generator

+  Based on above templates, need screen generator (web/thick forms/smart client) that annotates or plugs into
other caBIG apps

* Recommend an architecture and strategy based on the template model
Template source is web service, API, XML on public server??
App is web based, thick forms, smart client (click-once deployment) app??
Technology is roll-your-own (C#, Java)/AJAX, XAML, X-forms, PDF forms, InfoPath, ???
Data export formats, and direct connection to data repositories: formats?

* Template repository
* How and Where will we store template versions: caDSR, Public XML, somewhere else??
* Query generator tool

+  Select template(s) and versions desired, and then query with generic or specific questions, using base-level CDEs
when appropriate

*  Suggest architecture, SQL generation mechanisms, working with standard EAV-style data models through the
Grid.
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troduction to the new
“"Commbon Template Objects”
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Generic Question Objects:

Samples
Cancer Pathology Template

Formatting Guidelines for CAP Cancer Protocols
DRAFT!

Guide to symbols in this document:
{...} = variable text that changes for each Protocol
[1=A check box answer choice
[1LIST = A list of specific multi-select check box choices that varies for each Protocol
> = A single-select answer choice (e.g. a combo box answer or option button)
> LIST = A list of specific single-select (e.g. combo box) choices that varies for each Protocol
I = A question that is answered with fill-in text

All questions and section headers are in bold

In some cases, single-select questions will request a text fill-in to provide details for that answer
choice. These are generally marked with terms like “(specify),” “(describe),” etc.



Changesito Section Headings

VN

The previously used headings "Macroscopic” and
“"Microscopic” are not to appear in the protocols
(Committee consensus, July 2007). Try to maintain
the structure and wording found in the following
question/answer sets. However, not all of the
headings below will appear in each checklist and
some checklists may require additional headings or
modified question/answer sets.

Indicates potential change to DEC object classes



Generic Specimen Objects

Specimen
> None
> Saline
> Formalin

>Bg

> Other (specify)
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Generic Specimen Objects:

ISpecimen age before processing (minutes)

Specimen Handling (check all that apply) (e.g. CNS)
[1Squash/smear/touch preparation

[1Frozen section

[1Tissue for electron microscopy

[1Frozen tissue

[1Unfrozen for routine permanent paraffin sections
[1 Prepare for tissue banking (specify details)
[1Other (specify)

[1Not specified

Specimen Size

[1Size cannot be determined

ISpecimen Weight (g)
Specimen Laterality (choose 1)
> Left

> Right

> Midline

> Bilateral

> Multiple sites (specify)

> Other (specify)

> Information not available
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Generic lumor Objects

Tumor Laterality (choose 1)

> Left

> Right

> Midline

> Bilateral (single tumor)

> Midline and Bilateral (single tumor)

> Multiple sites, unilateral (specify sites)

> Multiple sites, crosses midline (specify sites)
> Multiple sites, laterality unknown (specify sites)
> Other (specify)

> Information not available

Tumor Site (choose 1)

> LIST of specific locations

> Other (specify)

>Tumor site cannot be determined
> Not specified

Tumor Size
[]1Size cannot be determined

Tumor Weight (g)



Generic lumor Objects

Macroscopic Tumor Perforation (choose 1)
> Present

> Absent

> Cannot be assessed

Macroscopic Extent of Tumor (e.g. Kidney, Wilms) (check all that apply)
[1LIST of Sites

[1Other (specify)

[1Cannot be determined

Tumor Focality (choose 1)

> Unifocal (specify location)

> Multifocal (specify locations)

> Separate tumor nodules in same lobe

> Separate tumor nodules in different lobes (specify sites)
> Synchronous {carcinomas} (specify sites)

>Cannot be determined

Tumor Configuration (check all that apply)

[1 Exophytic (polypoid)

[1Infiltrative

[1Ulcerating

[1Other (specify)

Tumor Border Configuration (may be combined with previous Tumor Configuration) (check all that apply)
[1Pushing

[1Infiltrating

© 2007
College of American Pathologists
SNOMED Terminology Solutions



Margins (choose 1)
» Cannot be assessed
» ALL margins UNinvolved by {invasive carcinoma}
Specify examined margins that are uninvolved by {invasive carcinoma} (check all that apply)
O LIST of margins
O Other margin (specify )
Specify closest UNinvolved margin (choose 1)
» LIST of margins
» Other margin (specify )
Distance of {invasive carcinoma} from closest margin: (mm)

The following sub-question may sometimes need to be answered
even when there is margin involvement (e.g. breast/DCIS)
Margin involvement by {adenomal/intramucosal carcinoma} (choose 1)
» Margin(s) are involved by {adenoma/intramucosal carcinoma}
Specify margins involved by {adenoma/intramucosal carcinoma} (check all that apply)
O LIST of margins
O Other margin (specify )
» ALL margin(s) are UNinvolved by {adenoma/intramucosal carcinoma}
» Cannot be assessed

» Margin(s) involved by {invasive carcinoma}
Margin 1 (e.g. proximal) (choose 1)
» Cannot be assessed
» Margin involved by {invasive carcinoma}
» Margin UNinvolved by {invasive carcinoma}

Margin 10 (e.g. distal) (choose 1)
» Cannot be assessed
» Margin involved by {invasive carcinoma}
» Margin UNinvolved by {invasive carcinoma}



More Common Template Objects:
“Base Classes”

Much more than shown here...

Many changes coming in:

* TNM Staging

Collaborative Staging — calculated staging
WHO Tumor Classification

Molecular Markers

Flow Cytometry

Prior Therapy

* Etc.

Expansion of SECCC model to Surgical Oncologists,
Medical/Peds/Gyn Oncologists, etc

2 2 2 2 2

VN
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Approaches to Adopting External Projects:
mzXML; BioPAX, and MAGE Examples from
VCDE/Arch. Whitepaper

Three existing projects sought to integrate with
caBIG

Compromises were required by both caBIG and
the individual projects

caBIG architecture, best practices, and tools do
not fully support many use cases

Custom solutions required for implementation in
caBIG — potentially difficult and expensive



Notable Quotes from caBIG Documents

“Semantic interoperability cannot be sustained by normalized vocabulary and
data elements alone — information model alignment is also required”

Comment: a third component is also needed - context

“Semantic Interoperability: The mechanisms by which caBIG models share
common object definitions”

“Information modeling is not a trivial process”

mzXML: “The approach taken is to both create an object model that mimics
the data model and is semantically well-defined.”

Comment: Our task with the SECCC is to mimic the functionality and semantics
approach of the template model

Comment: For templates, there may be 2 data models: the template data model and the
patient data model.
BioPAX approach: *model a subset of the data in UML, and then model the
entire data object as a single [XML string] object.”

"It still takes considerable effort to adopt complex, large standards. The
potential mismatch between the external standard and the caBIG harmonized
object model should also be taken into account when adopting the external
standard, as mapping between...[them]...may require support for complex
translation tools and services.”




Fundamental Issues 1

Can SECCC templates be completely represented in UML? Do

they need to be completely represented?

Do we need to add ALL template metadata to the DSR?
Which metadata subset will enable the best querying experience?
E.g. do we want to support DEF-generation metadata in the DSR?
Where will we store the remaining metadata?

Since templates may assume a complex hierarchical structure,
are the Form Builder and grid-querying tools up to the task?

Do we need to store all of the template metadata in the DSR as
UML/XMI, or can we link to an XML repository on a public
server?

Should we store an XML string metadata blob within a UML object?
Should we enhance the Form Tool to support SECCC-style templates?
Should we build a new Template Editor for this purpose?



Fundamental Issues 2

Templates do not specify a data storage format — where is this
format to be specified (if anywhere)? Inthe GME? The data
format, which does not match the template format, must be
optimized for grid-based queries, e.g. by including versioning data
for multi-version template searches.
We should not have each site create it's own data storage model,
because this means each site will then have to write custom, non-
sharable query tools in order to be grid-enabled.

Who will build these tools?

What is the standard data transmission format for an entire
template data set?
Is this to be specified somewhere?

| suggest simple EAV (QuestionKey/AnswerKey/Fill-in) format, plus a
template link.

The transport mechanism (e.g. XML, HL-7, CDA, ...) needs to be
standardized.



Fundamental Issues 3

The CAP Templates are only a part of the Clinical
Annotation picture.

Who will create standardized templates for other clinical
areas?

Are there standardization organizations that will review and approve
them?

Who will do the work of building the vocab, CDEs curation, and
template structures?



N

ome Random Thoughts:
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Stuffing XML Blobs into the Model?
Referencing Outside Public XML Sources?

If we create a UML Model for every checklist
template version, this implies that code APIs that
depend on the model (e.g. in the current TB model) will
become brittle and need to be recompiled whenever
there is a template update or a new template.

We need a DEF API and a querying system that are
independent of template additions or modifications.
These systems must be able to read the metadata
from the DSR (or publicxmL file), and JIT-create DEFs, DEF

logic rules, template data structures, or queries as
needed.



Template and UML Models

Create global mapping table between template
metadata elements and caBIG UML
requirements

Create global UML outline model for all
templates

Write program to read each template, and
export as XMl file

Write program to import XMl files into DSR



Global UML Template Structure

VN

Main Objects
Checklists 1200
ChecklistTemplateVersions 100
ChecklistTemplateltems

This hierarchical table/object holds a large amount of complexity that would ordinarily
generate a different UML model for each checklist template. However, when we leave it in
the hierarchical (self-referential) format, every checklist has the same information and
data model. It also avoids the use of UML object inheritance (e.g. itemBase ¢ Question

< SingleSelectQuestion €ComboBoxQuestion < SpecificQuestion), which has a number of known bUgS and
can get very complex.

Rather than break out questions, answers, notes, headers, etc as separate objects, we can

treat all of them according to an “item base class,” which is simply a “line item” or row in a
QAS.

Need multiple terminology references (SNOMED, NCI) for EVERY answer choice in DEC
and Value Domain!

Lookup tables
ListOfDataTypes
ListOfSources
Etc.



caDSR and Hierarchical
“Object Representation” - ???

Apparently may not be compatible with conventional DSR
model, where the DSR specifies the allowed Value Set for each
CDE. In our use cases, the Value Set for a Question CDE (e.g. Tumor
Histology) Will vary markedly between templates.

The caDSR as currently implemented seems to be incompatible
with this common real-world QAS scenario. ??? In fact, it may
also be incompatible with the ISO/IEC 111279-3 Data Element
Concept and Data Element Representation. This needs
clarification.

The hierarchical structure itself supplies the Values (answer Choices)
for each Question, and bypasses this limitation of the DSR and
ISO/IEC 11179. 7??

What effect will this have on query generation for the grid???
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Proposal for caBIG-SECCC
Generic Data Storage Structure

Do we need this structure as UML in the DSR? How would it be used?

We DO need a standard data storage mechanism, so we can build generic grid querying tools that don’t rely on a custom
data model. This is especially true when the available QAS questions change according to user responses.

Enhanced EAV storage format (simple data model):

*  Headeri—>o00

. Header UID

© Template Version identifiers

+  DelD’s patient identifier

* OtherIDs - Surg Path ID, etc

*  Optional date/time stamps

+  Optional validation status

C Etc.

*  Body (repeated Q-A pairs)

. Row Identifier

. Header UID

. Sort Order

*  Question Ckey or CDE Key

*  Answer Ckey or CDE Key

. Answer Fill-in (validated string)

+  Optional fields:
. Blob (pictures, binaries)
*  Question OriginalCKey (for cross-version searches): could be a CDE Key also
+  Answer OriginalCKey (for cross-version searches): could be a CDE Key also
*  Forquicker queries: add denormalized SNOMED Concept IDs, LOINC, ICD-03, CS key, NAACCR, etc
+  Dateftime stamps
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Generic Data Storage Structure
PlussesiandiMinuses

+ Every data model has the same structure, making it easy to create generic queries for different
templates

+ Eases the creation of generic query tools
+ EAV pattern allows the inclusion of critical metadata with each row (e.g. version keys and SNOMED
codes), making cross-template and cross-version querying much easier.
+ EAV data storage formats are pervasive in EMR systems, and there is a substantial literature on them.
+ Retrieved datasets in EAV format can be JIT transformed into field-modeled tables or ETL'ed into data
warehouses for more efficient more detailed querying.
However, these derived data models may be much harder to query, if they are queried over the grid
(requiring table joins or unions for each template version)

- Querying against an EAV data model is inefficient compared to a column-per-field model (about half as
fast). Itis unclear how well this will perform on the grid. Itis possible that it won't make a difference, if
the grid itself is the limiting efficiency factor.

- Querying against an EAV model may require numerous slow DTS lookups, although this could be done
once (recreate the entire template in memory at once) at the beginning of the query procedure.

- Creation of SQL queries against an EAV model is substantially harder than field-modeled tables. It
would require a dedicated query tool.



nsider for this
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CAP Cancer Protocols:
What Objects are We Modeling?

Piece (s) of Tissue ?

Surgical Specimen (s) ?

Organ Specimen (s) ?

Type of Neoplasm ?

Diagnosis ?

Blocks (s) ? Slides ? Aliquot (s) ?

Special Tests ?

Patient Findings ?

Question/Answer Set [ Pathology Synoptic Report
¢ Leave the "object model” to the terminology



CAP Cancer Protocols:

Where dojwe put essential metadata?

Base objects (DEC, Value Domain, CDE, Value Items)
Parent (Previous) objects (DEC, Value Domain, CDE, Value Items)
Original objects (DEC, Value Domain, CDE, Value Items)
Checklist Version
Essential form presentation info
Maps to other coding systems
Essential algorithm support:
Q/A hierarchy and functionality
Skip areas (item dependencies): more complex than Form Builder approach
Template and sub-template injection
Calculations
Black box logic (stage calculations)
Validation

Repeating sections
Converging and diverging algorithmic pathways



ration
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Selected Data Element
Public ID:|2431571

Version:
Long Name:

1.0
Cutaneous Melanoma THM Finding Microscopic Positive Test Result Number Lymph Mode Integer Count

Short Name:|2431365v1.0:2433291v1.0

Preferred Question Text:

Definition:

Workflow Status:

Object Class
Public ID:

Version:
Long Name:
Short Name:

Context:

CQualifier:

Object Class Concepts
Concept Name

Mumber containing lymph nodes involved microscopically

definition pending_Too small to be seen except under a microscope_-A test result confirming the presence of a
disease, condition, or microorganism. (MCI)-A numeral or string of numerals expressing value, quantity, or
identification.:Small, bean-shaped organs located along the channels of the lymphatic system. The lymph nodes
store special cells that can trap bacteria or cancer cells traveling through the body in lymph. Clusters of lymph
nodes are found in the underarms, groin, neck, chest, and abdomen. Also called lymph glands._A number with
no fractional part._To determine the number or amount of something; the result of this activity.

RELEASED

More Details
2431287

1.0

Cutaneous Melanoma THM Finding
C48791

caBIG

Concept Code Public ID | Definition Source EVS Source Primary

Cutaneous Melanoma THM Finding C487N 2431171 MCI MCI_ CONCEPT _CODE Yes

Property
Public ID:

Version:
Long Name:
Short Name:

Context:

Qualifier:

2431234

1.0

Microscopic Positive Test Result Number Lymph MNode
C25252:C35682:C25337:C12745

caBIG



Confusion between the roles of

caDSR and terminologies like
NCI"FheSaurus and SNOMED CT

Property Concepts

Concept Name Concept Code Public ID Definition Source EVS Source Primary

Microscopic C25257 2204913 MCI MCI_CONCEPRT CODE Mo
Positive Test Result 243 MCI MClI_ COMCEPRT _CODE Mo
Mumber 3 2 Source == Mame: MNCI, MCI_ CONCEPT _CODE Mo

Lymph Mode 5 22022 MNCI-GLOSS MCI_CONCEPT_CODE Yes

What does it mean?

Where is the standardization?

How does this help?

Can this be used to compute concept subsumption or equivalence?

URU: Understandable, Reproducible, Useful: Fails on all three
There are many examples like this



Approach to DEC/VD/CDE

Creation




Considerations for a SECCC
Approach to the caDSR

» Do we need to go through UML, or can we just convert template=>caDSR
records?

» Protocol modeling must very generic, and must not attempt to model specific
“neoplasm objects,” or similar objects:

»The generic modeled objects should be subtypes of “Protocol Question,”
not subtypes of "Neoplasm” or "Disease” or “Patient Finding,” etc. We are
modeling a synoptic report, NOT a tumor or a patient.

» Construct CDEs that will enable maximum query flexibility
»Have sample queried in mind, and consider how the DSR will need to be
searched
»Try to construct reusable, generic DEs and VDs whenever possible
» Avoid creating DEs specific to a single CAP Protocol — these are not reusable
» Create base classes (DE, VD, [CDE]) whenever possible, and derive Protocol-
specific subclasses from them if absolutely required.
»Decide whether template metadata (e.g. control type, max value) belongs in the
caDSR, or in an external template of some sort (e.g. XML, database)

VN



Non-Reusable CDE Styles

. . andRectumR ction

(Common) Data Element (CDE/DE)

Data Element Concept (DEC) Value Domain (VD)

CAP Colon Carcinoma (Checklist) Enumeration
HistologicT ‘pe Colon Carcinoma Histologic Type Enum

/ =
-

S’

kequires

Specific

, -
not //

\'\_/"/

I_ll_;."l'. ——
I_ll_;._'l'. p—

[N, R

Adenocarcinoma, other (specify type if known)

| don't favor this approach because the CAP Protocol
Type (Colon) also must be specified by the selected
Colon checklist template ID. Thus the word “Colon” is
redundantin the Object Class, and the DEC is no
longer reusable. It also causes unnecessary
proliferation of DECs
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Data Element Concept (DEC)

CAP Cancer Profocol Question
Histologic Typev

Uses generic DECs and VDs whenever
possible. These can be used as "Base
DECs,” "Base VDs" to derive generic (base)
CDEs or more specific types when
necessary. This will allow querying across
multiple derived types, via the base or

parent class.
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Value Domain (VD)

| ——

Enumeration -~
Colon Carcinoma Histolog/icType Enum

Adenocarcinoma, other (specify type if known)




To Clinical Annotation
and BEYOND!!!




Breakout Group 1:
Vocab/Architecture Gurus

Modeling the Protocol Templates in
UML/caDSR/Form Tool/EVS/SNOMED CT

Can the template metadata (e.g. code mappings, inheritance fields) be represented
in the current caDSR or other repositories? What modifications need to be made?
Do we need to use a new repository for template metadata?

How will the UML represent the hierarchical and inheritable/injectable template
structure of the protocols?
* Canthe UML modeling step be bypassed, with direct creation of caDSR/EVS objects?

+ Can/Should the UML model be created via a direct XMI transform from the hierarchical
template model?

+ Are there methods of programmatically creating DECs, Value Sets, CDEs from the template
metadata? Is it necessary to got through UML for this first?

* Are there available methods for directly importing the terminology (SNOMED CT), and
creating or linking to EVS entries?

What new standard terms do we need in the DSR to support the SECCC, e.g.

Representation terms, categories, classifications, template versions, etc.



Breakout Group 2:
Clinical Use-Case Gurus

Developing a Framework for Clinical Datasets Beyond the
Pathology Synoptic Reports (CAP Protocols)

Many essential clinical oncology fields are not represented as minimal data sets or synoptic
reports. We need specific and standardized synoptic questions with defined standard answer
choices for each clinical area

Surgical oncology, Med/Peds/Gyn Oncology, Molecular diagnostics, Chemo protocols, related
treatments, stem cell transplant (NMDP/ABMTR) forms, radiology, RadOnc, etc. Task: Add more
groups and specific question sets as time permits. Prioritize the list.

Who will form the groups to produce these sets? Who will review them? Who will implement them in
caBIG? Inter-Organizational structure?

Can these Q/A sets adopt the CAP Cancer Protocol template format, or is there a need for other
formats? Are there other use cases that would require modifications to the SECCC template model?

What types of complex data are required for synoptic clinical annotation: do we really need x-rays,
microarray data sets, path images, or is a summary adequate for clinical annotation (at this stage)? Is
there a standard for radiology synoptic reporting? What standards are available for outcomes
reporting and therapy selection in Oncology? Severity of Disease reporting? Adverse Reaction
Scoring Systems? Cardiac Performance Status? Renal Status? Exercise Tolerance? Others?

Some other caBIG groups may be producing clinical annotations that could be “harvested” as
synoptic Q/A pairs (e.g. microarray, radiology). Where do these exist, and how can these be
converted to a standard Q/A structure appropriate for general clinical annotation and general
synoptic reporting? Is there any caBIG organizational structure to bring this data into CAE etc? Can
we implement a standard format for all forms of clinical annotation, similar to the SECCC?



Breakout Group 3:
Question/Answer Sets (QAS ) in Practice:
Building the Tools

Critical need for user-friendly, fast tools: How can we organize to do this?

CDC/PHIN Coordination? Priorities?

+ Distributed template editing
*  Beyond the Forms tool — need to support more robust metadata-rich forms
© Toolsfor creating, editing templates
© Isthere a pressing need to modify existing SECCC template structure at this point?

* Must support hierarchical base templates, template inheritance, template injection, sub-template injection,
algorithms, calculations

+  Devlanguage (.NET vs Java vs Access) to maximize contributors to project
*  Howto connect .NET apps to existing Java APIs? caCore should support .NET or .NET must use a Java Bridge?
* JIT Screen generator
*  Based on above templates, need screen generator (web/thick forms/smart client) that annotates or plugs into
other caBIG apps, as well as vendor and home-grown apps

* Recommend an architecture and strategy based on the template model
Template source is web service, API, XML on public server??
App is web based, thick forms, smart client (click-once deployment) app??
Technology is roll-your-own (C#, Java)/AJAX, XAML, X-forms, PDF forms, InfoPath, ???
Data export formats, and direct connection to data repositories: formats?

* Template repository
* How and Where will we store template versions: caDSR, Public XML, somewhere else??
* Query generator tool

+  Select template(s) and versions desired, and then query with generic or specific questions, using base-level CDEs
when appropriate

*  Suggest architecture, SQL generation mechanisms, working with standard EAV-style data models through the
Grid.

© 2007
College of American Pathologists
SNOMED Terminology Solutions



© 2007
College of American Pathologists
SNOMED Terminology Solutions



